Cholesterol crystallization and macrophage apoptosis: implication for atherosclerotic plaque instability and rupture.
The presence of abundant cholesterol crystals symbolizes the disorder of cholesterol metabolism during the development of atherosclerosis. Examination of cultured human THP-1 macrophages treated with the cholesterol oxide, 7-ketocholesterol, revealed a concentration- and time-dependent increase in formation of cholesterol crystals in the cells. Radioisotope labeling and X-ray diffraction confirmed the presence of 7-ketocholesterol crystalline domains (d space 35.8A). Under the normal cell culture condition (5% CO(2), 37 degrees ), incubation with 7-ketocholesterol induced moderate levels of apoptosis. Elevating temperature from 37 to 40 degrees markedly reduces formation of the crystals in the macrophages. Meanwhile, at high temperatures, significantly increased numbers of apoptotic cells were detected in the cells treated with 7-ketocholesterol but not in those with native free cholesterol. These results suggest that hyperthermia inhibits cholesterol crystallization and promotes apoptotic effects of oxysterols on macrophages.